Injury to the facial nerve in the mastoid operation is an uncommon complication but the result is so disastrous that an inquiry into the best available method of treatment needs no justification. Though this discussion is limited to facial paralysis of traumatic origin in order to exclude the more controversial subject of Bell's palsy, it is not out of place to note that the lines of treatment suitable for traumatic palsy are applicable also to the rare cases where the continuity of the facial nerve has been lost from the erosion of an intratemporal epidermoid, or from a perineural fibroblastoma occurring in the neighbourhood of the fallopian canal.
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When the facial nerve is damaged in the mastoid operation, conductivity may be lost either by pressure from outside which prevents the passage of the nervous impulse, or there may be complete interference with continuity by section of the nerve, or actual loss of substance. The pathological factor in the compression injuries may be simple cedema or hamorrhage with an intact sheath, or a torn sheath, or nressure by detached bone from fractures of the wall of the fallopian canal. I have found all these conditions at operation. Exploration alone can determine whether the nerve has been divided or merely compressed, and should be undertaken if, in the third week after onset of the paralysis, examination under general anaesthesia shows the reaction of degeneration and absence of the faradic response.
Operative damage to the facial nerve may involve the segment in the petrous bone, e.g. from the removal of a sequestrum of the labyrinth; it may be isolated in the middle ear, at the bend below the external semicircular canal, or in the descending portion. Colledge (1936) referred to the importance of distinguishing between cases in which the tympanum was intact, and those in which it had been destroyed by a radical operation, and questioned whether the operator was justified in destroying an intact middle ear, or risking it with the rather equivocal prospect of correcting the facial palsy. In my operative experience of patients with injury to the facial nerve from the mastoid operation involving, it is true, only 19 cases, I have never found damage isolated in the middle ear after a cortical operation; where a graft has been necessary to replace nerve damaged in the middle ear and at the bend below the external canal, the integrity of the middle ear has already been lost. Injury to the facial nerve in an operation that leaves the middle ear intact is likely to occur only in the vertical portion where the nerve may be damaged when opening the chain of cells behind the posterior meatal wall. Exploration in these cases should be done from below at the stylomastoid foramen when the vertical portion of the fallopian canal can be exposed, and the nerve decompressed or grafted without damaging the tympanic membrane or the middle ear, leaving the patient with an intact middle ear and normal hearing. There are special features present in the facial musculature which may interfere with the restoration of perfect function-i.e. " with the manifold delicate shades of facial expression resulting from varied emotional reactions ". In the first place, unlike the skeletal muscles which are bound into compact muscle bundles by fascial tissue, there is JULY-OTOL. 1 no definite muscle fascia surrounding individual facial muscles. As a consequence, smaller rmuscle portions may contract independently of the rest of the muscle in varied contractions with synergic muscle portions within functional muscle groups. Associated with this arrangement is the absence of superficial fascia, although the neck portion of platysma is covered by a thin sheet of such fascia. This is not surprising, as a veil-like covering of fascia spread over the thin and delicate muscles would make elaborate facial expression impossible. Without superficial fascia the muscles lie directly under the freely movable skin where they are inserted in the subcutaneous tissue or firmly attached to the skin itself. The attachment to the skin is particularly noticeable in the superciliary region, in the naso-labial fold and over the chin. When these muscles contract the elastic skin goes into folds which are generally at right angles to the direction of the muscle bundles. When the muscles are inserted directly into the skin contraction produces grooves or dimples. " Individual muscle variations, differences in thickness of the skin and subcutaneous tissue and differences in the elasticity of the skin naturally have modifying influences, thus adding to the individuality of facial expression." The rich branching of the facial nerve after it leaves the stylomastoid foramen affords the necessary motor innervation to the varied muscle groups. Deep sensibility from the face-deep skin and muscle pressure-is carried in the 7th and not in the 5th nerve. Harvey Cushing from observations after section of the sensory root of the 5th nerve concluded that true muscle sensei.e. proprioceptive sensibility-is transmitted through the 5th nerve, but Ernst Huber (1930) of Johns Hopkins Hospital, to whose work on the facial musculature I am much indebted, found from experimental studies that muscle sensation from the mimetic musculature is conducted, together with muscle pressure sensibility, by the branches of the 7th nerve. I have noted in every case of recovering function after either decompression or nerve graft that the patient acknowledges the presence of local sensations in the muscles which they find difficult to describe other than by saying they think the muscles are moving. These occur at varied intervals before any muscular contractions are visible. Specific sensory organs in the facial muscles corresponding to the muscle bundles of the rest of the voluntary -musculature have not yet been described. It is probable in normal circumstances in addition to the direct appreciation of muscle contraction with the aid of muscle sense through the 7th nerve, that postural sensations are carried back through the 5th nerve from the skin when the latter is under tension and wrinkled through the contracting facial muscles.
As power cannot be restored to muscles which have undergone fibrous atrophy, absence of galvanic response is a contra-indication to any operative treatment directed to the nerve supply. What is perhaps less well appreciated is the possibility that fibrosis may involve parts of the small muscle bundles of the facial musculature interfering with that synergic contraction within the larger functional muscle groups that gives rise to the infinite variety of expressive movements. This fibrosis may also be responsible for the non-return of movement to the frontalis muscle after the graft operation; i.e. in cases where the muscle is necessarily denervated for a relatively long time, in contrast to the early return of movement in this muscle in cases which recover without interference.
The quality of the result will also be influenced adversely if the muscles have been allowed to stretch during the period they ate denervated. This can be prevented to a limited extent in the muscles around the mouth by using a hook or splint in the angle of the mouth. The movements of the normal side can then no longer pull the lips across the mid-line and thus stretch the paralysed muscles. External splinting by means of elastoplast is useful especially for the elevators of the upper lip and side of the nose.
Massage which maintains the nutrition of the muscles and supports the patient's morale, should be directed to preventing elongation of the muscles. One patient whose recovery is the most satisfactory I have yet achieved, had his after-treatment carried out by his mother, a trained beauty specialist experienced in those massage manoeuvres aimed against sagging of the facial muscles.
Regressive alterations occurring in the end organs in denervated muscles may interfere with the return of function even when continuity of the nerve is restored.
The changes that occur in the nerve cell consequent on section of the axon are at first reversible. Presumably there is a time limit to this, but we know very little about the persistence of regenerative power in the central end of a divided nerve. Anatomically the central end must be accessible if a graft is to be employed. The central end was missing in three of my patients; in one removal of a sequestrum of the labyrinth which must have involved most of the inner ear and internal auditory meatus had left exposed the dura mater of the middle and posterior fossae. The central end wuas missing and the graft operation had to be abandoned. In two others, one following operative treatment for meningitis, I failed to find a central end. Dr. Tickle (1938) who worked with Duel has reported successful grafting in a case where removal of a sequestrum after necrosis of the labvrinth had left a neuroma on the central end of the nerve, just outside the dura mater.
If the peripheral end of the facial nerve is in the soft tissues outside the stylomastoid foramen (this may occur when the nerve has been injured in infants), it is necessary to suture the distal end of the graft to the nerve. In two patients, not infants, where I found the lower end in the soft tissues I failed to get any return of muscular movement. Probably excess of endoneural scar, due to the sutures, was responsible. These cases are very rare, but if I meet one again I shall use the plasma method.
Leriche (1940) maintains that failure of regeneration after suture of peripheral nerves is due to ischcemia, produced by stripping the nerve ends from their bed above and below the lesion, so destroving their fine vascular supply. He considered that the environment in which the injured nerve lies has a great influence on its chance of successful regeneration. Leriche explains the better results obtained in suture of the musculospiral nerve than with the median and tulnar nerves bv the fact that it lies free in a vascular bed. This would seem to suggest that the avascular bony channel of the fallopian canal offers a most unfavourable bed for a nerve graft. It is, however, probable that a nerve graft is vascularized along its course from end to end, and not laterally from its bed to any extent. In the fallopian canal, the stvlomastoid artery entering at the foramen and the superior petrosal artery entering at the hiatus fallopii provide an effective blood supply.
I consider that nerve grafting in the temporal bone owes its success to the presence of the rigid bony channel in vhich the inlay can be maintained without the necessity for sutures. All the experimental and histological wNork on nerve grafting, particularly that of Bentlev and Hill (1936) and the work at Oxford of Young and his associates (1940 (a), (b) ) has established the importance of minimizing endoneural scar formation at the twNo junctions of graft and nerve. If this scar formation is at all extensive it forms an inevitable barrier to the downgrowth of regenerating axons. NMinimal formation of scar tissue is ensured by accurate approximation of nerve and graft. This requires a graft equal in calibre to the recipient, which for the facial nerve can be supplied by the middle ctutaneous nerve of the thigh. The fixed ends of the nerve and the graft must be cut accurately at right angles to their long axis to secure perfect apposition. This is more easilv done with the degenerated graft, and may be responsible for the good results Duel claimed for these grafts. In five patients I have found such destruction of the bone around the area where the nerve substance had been lost that there was no fallopian canal in which to lay the graft. There has been no restoration of function in any of these cases, which can be accounted for by the fact that accurate contact between graft and nerve could not be maintained. Since seeing the work with plasma suture at Oxford, I am confident that absence of the fallopian canal will not in the future constitute an obstacle to successful operation, as by this method the nerve and graft can be securely stuck together with the minimum of endoneural scar formation.
It will be obvious that, granted continuity of the nerve can be restored, the factor most likelv to influence the chance of successful conduction of the nerve impulse to the end organs is the length of time the muscles have been denervated. Here the absence of an absolute test on which to base prognosis in the presence of traumatic facial paralvsis is most serious. This time factor is more important in the thin delicate muscles of facial expression than in the muscles of the limbs, even in the small muscles of the hands. To wait for spontaneous recoverv without an adequate basis for hope is likelv to be more disastrous in the facial than in the peripheral nerves.
In gunshot wounds of the limbs experience in the last war showed that operation on the nerves before six months have elapsed, would often lead to unnecessary operations, as the damage is more often due to bruising or other reversible process, than to actual division of the nerve. A period of observation up to this limit did not apparently interfere with the success of surgical treatment if this became necessary from absence of any sign of regeneration. The situation in the temporal bone is not comparable. Here the nerve is enclosed in a bony canal, which it completely fills and to which its sheath is firmly attached. The vascular changes that follow trauma of the nerve are responsible for the compression of the nerve elements. Apart from actual section of the nerve, I believe tearing of the nervV sheath which increases the initial hlimorrhage into the fallopian canal adds to the compression. In advocating early operation in those cases where the faradic response is absent under an anaesthetic and the reaction of degeneration is present, I am perhaps influenced by my own operative experience. This is limited to 19 cases but in 14 of these the facial nerve was severed, and in 4 others the nerve sheath was torn. The surgeons who advocate nerve grafting for accessible lesions of the facial nerve with loss of continuity, claim that it is a better physiological proceeding than nerve anastomosis in that it aims at restoring the pathway between the motor cortex and the muscles for which the cortical impulses were originally intended. The passage of time and follow-up of patients have, shown that the degree of recovery obtained is far from perfect. In assessing the results of restoration of function to one side of the face we have to consider the inmportance of symmetry. This requires a standard of perfection necessarily high.
Limitation of functional recovery after a successful operation on the facial nerve, that is, one in which the nerve conductg impulses across a segment where Wallerian degeneration had previously taken place, may be due to weakness of individual facial muscles with consequent failure in symmetrical movement. It may also be due to abnormality of movement producing tics or isolated, purposeless, contractions of individual muscles or muscle groups, while at the same time synkinesia or mass movements may be a prominent feature of every facial movement, volitional or emotional. So-called " contractures" of the facial muscles producing deepening of the naso-labial fold and narrowing of the palpebral fissure as compared with the normal side may interfere with the symmetry of the final result. In all my nerve graft patients, weakness in action of some of the facial movements has been present. Failure in recovery of the frontalis does not give me much anxiety as the effect on the aesthetic or cosmetic result is not unattractive.
Weakness of the elevators of the angle of the mouth, the upper lip and side of the nose is more important. It is present in most cases and, as I said earlier, it may be due to overstretching of the appropriate muscles during the time they are denervated.
Much has been written about the facial tics that accompany restoration of movement after complete degeneration of the nerve. Ballance and Duel (1932) noted these isolated muscle twitches in their experimental work, and Duel (1933) commented on their occurrence in the post-operative state of his nerve.graft patients (Fowler, 1939) . They disagreed, however, on the factors responsible; Ballance believed the facial myoclonus had a central origin-that it was an irritative phenomenon due to tissue and vascular reactions around the degenerating nerve cells of the facial nucleus in the medulla, and Sullivan (1936) in Toronto supports this view. The evidence, histological and experimental, produced in the research initiated by Duel in association with Howe and Tower (1t97) at Johns Hopkins Hospital confirms the peripheral origin of the tics and the mass movements. These workers demonstrated the presence of branching axons at the point of trauma in the regenerated facial nerve, and showed physiologically that branches of one axon may be distributed to innervate widely separated parts of the facial musculature, bringing about a permanent functional union between muscles which do not normally contract simultaneously. In this way the purposive innervation of one part of the facial musculature is accompanied by an involuntary mass contraction of the rest of the face. It was noted that the adventitious movements about the mouth were always synchronous with some purposeful facial movement-e.g. the involuntary blinking of the eyelids-and they are believed to depend on a phenomenon similar to the axon reflex, due to branching of axons at the site of degeneration. This diffuse distribution of the regenerated nerve fibres, may produce excessive stimulation of all the facial muscles which keeps them in a state of hypertonicity, thus leading to contractures.
Mass movements may also be due to the excess of neurofibrils which occurs in the peripheral stump after regeneration. This may be Nature's way of increasing the chance that some fibres will take the correct path and become ultimately the functional axis cylinder.
Facial tics or isolated purposeless moveinents are most commonly present in the muscles of the chin and from their continuous presence and the attachment of the involved muscles to the skin they lead to contractures that may show as dimples. Most patients are not aware of these isolated contractures even on close questioning, and the few who were conscious of the twitches were not disturbed by them. Some degree of synkinesia has been noted in all my graft patients, but I do not agree with the American critic who says: " the entire facial musculature on the affected side is made a sifigle functional unit and with every movement the facial muscles move en masse" (Coleman,' 1940) . When the patient closes his eyes there is only the slightest movement of the angle of the mouth on the affected side, sometimes scarcely perceptible.
Certainly there is no grimace-like movement of the whole face. Careful examination shows that varied isolated movements are possible, both emotional and voluntary.
In discussing the mass movements that accompany restoration of function to the facial nerve it is interesting to note that the range of isolated facial movements varies in different individuals. Darwin (1890) pointed out that some short-sighted people, who contract their orbicularis oculi when looking at distant objects, raise the upper lip at the same time. This gives them an habitual, grimacing expression. The contraction of additional muscles when movement of a limited group is intended, is shown in other individuals who cannot contract the superciliary muscles without at the same time tightly closing their eyes with the orbicularis oculi. This phenomenon is presumably a persistence of a phylogenetically older, less differentiated pattern. Through special effort and with continued practice such persons may succeed in eliminating the associated movements as is ordinarily done in frowning. We may assume that through such a process of gradual functional perfection, finely graded facial expression has evolved from a lower stage where crude grimace-like group action prevailed, as in the anthropoid apes and the lower primates.
Although there is complete structural differentiation in the facial muscles and corresponding branches of the facial nerve at birth, there is practically no facial expression in the newborn. Expression evolves gradually with the elaboration of association centres. At first emotional reactions are uncontrolled, but with increasing experience, and under the influence of education, emotional impulses which in the child would cause spontaneous response in the facial field, are counteracted or modified by a complex association mechanism (Huber, 1930) .
It should be the aim of the physiotherapist to train these patients while power is returning to the facial muscles. The muscles of the sound side must be relaxed while the patient practises before a mirror the movements he must relearn. It is particularly important at this stage to prevent strong movements of the normal side from pulling against the weak recovering muscles. An impassive face should be cultivated. Synkinesia and over-,activity of muscle contraction is more pronounced when the patient is under emotional stress. For instance, one girl appeared to be developing contractures when she was working for an examination, but when this period of strain was over her facial movements became more normal. This seems to indicate that some overactivity may be due to diffusion of the numerous stimuli which play on the face muscles in such circumstances. Further evidence that cortical control may modify the results of axis branching or misdirection of nerye fibres is supplied by Ballance's observation that the facial twitch noted in experimental animals after recovery of the facial nerve became more pronounced under light anaesthesia when control of the higher centres is cut out (1934) .
We are still far fronm understanding the total mechanism involved in facial expression and the influence which the cortical centres can exert op facial movements either by way of initiation or inhibition. I recall one patient seen first many years after a mastoid operation, which had left her with apparently complete facial paralysis. She had absolutely no spontaneous facial movements, but she could make good voluntary contractions of the muscles about the mouth and eyes: a dissociation of facial movement the anatomical basis of which I am unable to interpret.
After examining my post-operative films Professor Cave of the College of Surgeons, noted that weakness of the infra-orbital muscle sheet, represented chiefly by levator anguli oris and levator labii superioris, seems responsible for most of the expressional deformity.
He agreed with me that it is possible that atrophy of the very slender muscle bundles is never completely recovered from. But on purely morphological grounds he thought that this specialized part of the facial musculature is likely a priori to recover less after facial paralysis.than the more primitive sphincteric mass around the eyelids and lips, as it is precisely in this infra-orbital facial area that evolutionary processes are' still at work. The older sphincters of the lids and lips are morphologically fixed and static and Proceedings of the Royal Society oJ Medicine 40 they appear to recover remarkably well; the phylogenetically more recent infra-orbital sheet does not do so well and it is on this plastic, mimetic, infra-orbital musculature, that normal facial expression depends. between the two types of graft were found and any advantage of the pre-degenerated grafts must therefore be duie to other factors such as consistency and ease of manipulation.
The actual rates of growth observed were little less than through a normal peripheral stump, and there was no evidence of great delay at the more distal end of the graft. At least with thin grafts revascularization takes place within a few days and there is no necrosis at the centre of the graft. New fibres entering a graft rapidly become medullated. These experiments therefore confirm those of others in showing the possibility of the establishment of good nervous connexions by means of grafts.
The placing of facial grafts might be considerably assisted by the use of the concentrated plasma solutions described by Medawar and Young (1940, Lancet (ii) , 126), which have been used with great stuccess for grafts in animals. The plasma serves to hold the graft in place and to hold the junctions together. It might also be used to make a support for the graft if the bone is damaged, since it sets to a rigid gel of firm consistency.
Dr. F. S. Cooksey: The normal facial nerve will conduct the faradic current and cause a tetanic contraction of the corresponding facial muscles. If a proportion of the axons have degenerated a stronger faradic current is necessary to produce a minimal contraction, and the increase of current required is an approximate indication of the extent of degeneration present. When all the axons are degenerated the power to conduct the faradic current is lost.
The response of the normal muscle and nerve to the interrupted galvanic current is a brisk twitch at each interruption of the circuit. When the lower motor neuron has degenerated the nerve is non-excitable and the muscle fibres respond by the so-called sluggish reaction, the characteristic feature of which is a much prolonged relaxation after each contraction. When degeneration is present less galvanic current than normal is required; and, on account of this hyperexicitability, the sluggish reaction will appear as soon as quite a small proportion of neurons have degenerated. Thus the only significance of a sluggish galvanic response is an indication that an indefinite number of axons have degenerated.
Usually the electrical changes of reaction of degeneration do not appear before ten days after the injury, and are not reliable before the fourteenth day.
At clinical examination failure of the nerve to respond to the full strength of the faradic coil together with the sluggish galvanic response in the muscle may be taken as strong evidence that reaction of degeneration is complete. But in some cases due to an unduly high skin resistance a faradic response may not be obtained, and yet when the nerve is exposed at operation and an electrode applied directly to the nerve conductivity can be demonstrated; for this reason the nerve should be stimulated at operation unless it is obvious that continuity is lost. Some patients will not tolerate sufficient faradic current for adequate clinical examination; but the difficulty can be overcome by repeating the examination under an anaesthetic such as pentothal.
The electrical reactions may be used as a guide to regeneration; but in this connexion they are of limited use since voluntary power usually returns some weeks in advance of return of faradic response. Nevertheless, over long periods the electrical reactions show whether the nerve conductivitv is improving or not and, at times, may be useful in demonstrating that failure to recover voluntary power is due to inadequate re-education or functional causes.
Physical methods are used in the after-treatment of nearly all operations for facial nerve paralysis. There are two stages and distinction between the two is important. Firstly, there is the period of complete paralysis which lasts until the regenerating axon reaches the motor end-plate and, secondly, the stage of recovery which begins with the first flicker of returning voluntary power.
In the first stage, treatment is directed to maintaining the condition of the muscles in as favourable a state as possible for ultimate recovery; for this splints, massage, and galvanism are the established practice. It is a waste of time to attempt re-education in this stage since it is physiologically impossible for voluntary movement to be obtained.
Unfortunately it is a common mistake to attempt re-education too early with resultiig distress to the patient who sees no reward for weeks of treatment and the constant effort leads to overaction of the unaffected side of the face to the detriment of the final result.
The use of galvanic stimulation of the paralysed muscles is open to criticism, and recent experimental evidence has suggested that it may be actually harmful to the muscles and delay recovery. Certainly it can be detrimental if many and strong contractions are given. It should be used to produce some ten gentle contractions of each muscle daily and used in this way it does seem to maintain the excitability of the muscle fibres and power of ultimate recovery longer than in those cases which have not had the treatment. When circumstances are favourable for rapid regeneration galvanism is unnecessary, but the majority of cases on which operations are performed are of long duration and regeneration is slow. All that can be said is that the consensus of clinical opinion is in favour of the use of galvanism, more especially in long-standing cases.
In the stage of recovery patient re-education is of paramount importance and massage and electrical treatment are of diminishing value. Regular treatment at this stage is essential, and the patient must be impressed with' the need of regular practice of movements at least four times daily in front of a mirror at home. Although the importance of re-education is obvious and calls for the maximum effort from the patient and masseuse, it is common to find treatment neglected at this stage, usuallv because the patience and hope of the patient are exhausted. For this reason it is advisable to restrict treatment in the stage of paralysis to the minimum which will maintain the excitabilitv of the muscles and prevent deformity. When recovery is slow two weeks' daily treatment every two months is more effective than continuous treatment once or twice a week. Treatment should be sustained for three months after the onset of recovery and thereafter there should be a short course at regular intervals; otherwise the patient is liable to lose interest and concentration.
It is always difficult to know when to abandon hope of further improvement. Recovery may continue for three or four years after nerve grafting; but usually the maximum is reached in two years. After facial nerve grafting or anastomosis with the hypoglossal nerve, complete dissociation of facial movement is seldom obtained. The return of tone to the muscles gives a good cosmetic result when the face is at rest and in ordinary quiet conversation; but sudden expression of the emotions causes mass movements of the muscles on the affected side and rather distressing grimacing. Prolonged attempts at re-education are liable to accentuate the range of movement on the normal side and to increase the mass movement and grimacing on the affected side. It seems better to train the patient to restrict the range of movement on the normal side; that is, to cultivate a " poker face ", so that the normal muscles are trained to restrict movement to match the best that can be obtained on the paralysed side.
In the later stages of recovery the affected muscles are liable to develop excessive tone, leading to overcorrection at rest and even to involuntary tonic and clonic contractions. This is usually due to the prolonged use of electrical stimulation after the return of moderate voluntary power. Electrical treatment should be discontinued immediately this Proceedings of tke Royal Sociey of Medicine complication is seen. The increased tone usually disappears a few weeks later; but it may persist, and for this reason it is of some importance to discontinue electrical stimulation just before the tone of the recovering muscles approaches that of the normal side.
Mr. Terence Cawthorne: The object of surgery in the treatment of traumatic facial paralysis is to encourage the downgrowth of healthy nerve fibres through the degenerated nerve trunk to the motor end-plates of the facial muscles. This was formerly accomplished by anastomosing the degenerated end of the nerve to a nearby motor nerve in the neck, but the work of Ballance and Duel, Bunnell, Martin and others has shown that the best results are to be expected if the healthy end of the facial nerve itself is used to supply the active nerve fibres. To do this they advocate exposing the nerve at the site of injury and joining the two ends either directly or by the interposition of an autogenous nerve graft.
The restoration of movement following a nerve graft operation takes some time and it is not always easv to make a patient appreciate that the operation is not analogous to the joining up of the broken ends of an electrical circuit in which, as soon as the join is effected, the current flows.
There is, as a rule, no difficulty in restoring facial movements in suitable cases; in fact rather the reverse is not infrequently noted. Movements are exaggerated and it may be difficult to obtain dissociated action of individual muscle groups. This exaggerated action and mass movement following recovery is the principal limitation to success and may in part be accounted for by the fact that only a proportion of the active nerve fibres find their way down into the degenerated nerve. The formation of fibrous tissue undoubtedly plays a large part in hindering the downgrowth of new nerve fibres.
In an experimental study of joining divided nerves Bentley found that inaccurate apposition of divided nerve ends, and the introduction of sutures, provoked a marked fibrous tissue reaction, the degree of which was in proportion to the inaccuracy of the apposition and the size of the sutures. Sutures should, if possible, be avoided and of course so far as the intratemporal part of the facial nerve is concerned sutures are not necessary. Outside the skull if sutures are required I have been in favour of anchoring sutures at some distance from the actual junction of the two eivds, but I think that the concentrated plasma solution may obviate the necessity for any suture.
Another important factor in minimizing fibrous tissue formation is the degree of accuracy with which the nerve ends are joined together and in order to ensure accuracy of apposition of nerve ends or nerve grafts I have for some time been in the habit of using a dissecting microscope for facial nerve operations. I have found that with the magnification obtained it is easier to be sure of accurate apposition.
The possibility of using the dissecting microscope for the operations suggested itself to me after I had seen Professor Dohlman's work at Lund a'nd Mr. C. S. Hallpike also suggested that it might be used for certain operations on the labyrinth; we have used the microscope for labyrinth operations since the autumn of 1938. Also since then I have found it of the greatest help in recognizing details of the facial nerve and in ensuring accuracy of apposition of divided ends.
When using grafts I have felt that it is wiser to delay operation until the site of injury is clean, so that when the graft is inserted, it can be covered by muscle, turning down a flap if necessary. I think that operating in the presence of sepsis may increase the fibrous tissue reaction, and the use of gold leaf to cover the grafted area may also favour fibrosis, although I have seen good results even when the grafting has been carried out in a septic area. I cannot say whether end-to-end anastomosis gives better results than nerve grafting because with but one exception I have always found that in cases of complete division the gap that is left after the ends have been properly trimmed is too great to be bridged without a graft, even after mobilizing the lower end. I have on two occasions met with cases of fairly long-standing paralysis in which the continuity of the nerve was intact but at the site of injury was a swelling which I excised, bridging the gap with a graft, and facial movements were eventually restored. In one of these cases the swelling proved to be a neurofibroma.
No matter how' complete the repair of the facial nerve may be, movements will only return if the muscles are active. Therefore, the success of any operation will depend upon the state of the facial musculature, and this will be governed by the way in which the muscles have been treated during the period of paralysis. Provided that they have been properly supported and that their nutrition has been maintained by suitable exercises I do not think that the final result will be jeopardized by a few weeks', or even months' delay. I mention this because it is often necessary to wait for some weeks until the sepsis has been cleared uip. During the early stages of paralysis it is important to prevent overstretching of paralysed muscles and patients should be urged to wear some form of support. Gillies has suggested that the surest way of preventing overstretching would be to insert a temporary fascial sling. During the period of paralysis treatment to maintain proper nutrition of the muscles will be required, and I believe that massage with possibly occasional periods of gentle galvanic stimulation are desirable. As soon as voluntary movement returns, re-education of facial movements should be instituted and this forms a very important part of the management of these cases. Much can be done with reeducation in a co-operative patient to overcome the exaggerated movements and I doubt whether this aspect of the management of these cases receives the attention it deserves, especially from the patient.
In neglected cases there may be little or no active muscular tissue in the face and it will then be useless to attempt any operation on the nerve. Instead the operation of Gillies which he described at a Summer Meeting of this Section in 1934 will give a certain amount of facial movement. I think that the principal limitation of the operative treatment of facial paralysis is the difficulty in overcoming exaggerated and mass movements. Careful re-education, the restoration of continuity of the facial nerve wherever possible and, in the surgical technique, the avoidance of anvthing that may favour fibrous tissue formation are the principal means of ensuring a good result.
Mr. A. Dickson
Wright referred to a film showing some results of facial hypoglossal nerve anastomosis, especially in children; one child, now 14 years of age, had powers of expression on the side on which facial hypoglossal anastomosis had been done. In the enthusiasm for this new method of grafting, which was a definite advance in surgery, some cases might be let drift into permanent paralysis in the group of failures which Miss Collier described. He felt that all those cases should have had facial hypoglossal anastomosis done after a hundred per cent. grafting failure, although this operatiop should not shut the door to some form of nerve grafting. In a recent case in which he carried out facial hypoglossal anastomosis, he used half the nerve for the purpose and brought the other half up to the proximal end of the facial nerve. Later, if some movements returned to the tongue, it might be justifiable to re-operate to restore the facial nerve. He differed from some of the speakers on the meaning of " tic ". A tic was a complex movement the patient could make of his own volition and these so-called " tics " in the facial muscle after operation did not come into that group because the patient made movements which he could not make voluntarily. Some of the chronic types, for instance, got clicking in the ears and noisy movements in the throat from the movement of the stapedius and digastric; and one felt that it was a condition of clonic facial spasm in which the whole nerve was at fault and had nothing to do with the centres of the brain. Some cases of clonic facial spasm develop after facial nerve injuries and sutures and he had performed facial hypoglossal anastomosis in some of these cases. In other cases he had adapted a Stdffel's operation, dissecting the facial nerve through the parotid gland. He had thought that this would be extremely difficult but found he was able to operate under local anacthesia and get into the smaller branches, removing a few of them and thus reducing facial movements.
As to after-care he recommended a pensive attitude when reading or writing, with the paralysed cheek supported by the hand; and he had the bed raised on blocks as the muscles sagged far more when the patient was sleeping than when awake.
Mr. Young's discovery of concentrated plasma was something for which the whole profession would be indebted to him and he (the speaker) had used something rather like it for some time. He found that after defribinating plasma to procure serum there was left in the centre a considerable mass of fibrin. This was removed and ironed out into a sheet and by wrapping up the severed nerve in this the ends could be held together without sutures. The adhesion was surprisingly firm and no sutures were required. Much of this fibrin was being poured away at the present time. He used it in another way. Mr. Cawthorne had mentioned the use of gold leaf, but the speaker used the fibrin to cover up the whole of the mastoid cavity after operation. It could be used in any thickness. Another advantage was that it was a most efficient styptic. For instance, when a bone structure was oozing and full of blood clot, the fibrin wa-s pressed in, glued itself to the bQne and all oozing immediately ceased.
